Objectives: We combine Hobfoll's Conservation of Resources (COR) theory and key components of self-help group "step work" ideology to investigate how dynamic changes in key intra-individual resource loss and gains (self-esteem, abstinence self-efficacy, existential growth) influence relapse rates in a sample of individuals in the Maintenance Stage of substance abuse recovery. Methods: Participants (n = 579) completed two surveys over a nine month period that assessed baseline and changes in intra-individual loss and gain resources as well as relapse rates over study course. Multiple regression analyses were performed to predict whether baseline and dynamic changes in intra-individual scores predict relapse rates over time. Results: Individuals that reported lower levels of resource gain at baseline, as well as decreased gain trajectories and increased loss trajectories over time were more likely to relapse. Conclusions: Findings support self-help group "step work" models and the application of COR theory for relapse likelihood prediction in a sample of individuals in longer term substance abuse recovery. Research efforts should examine the complex relationship between these dynamic intra-individual resources, social cognition, self-regulation and relapse risk. Future interventions should address the importance of the continual development and protection of these valuable intra-individual resources to prevent relapse.
Introduction
Substance Use Disorders (SUDs) affect approximately 10% of the population, and have been associated with several negative social, mental, and physical health outcomes including relationship dysfunction, employment loss, and death [1] . Recently, researchers have conceptualized SUDs as chronic illnesses that may require cyclical and lifelong treatment, based on individuals' changing needs, risks, and stressful life events [2] [3] [4] [5] . Thus, it is important to add to current substance abuse (SA) research findings to determine what unique factors may protect individuals against relapse during life course.
The term "recovery" originated from self-help programming and "step work". "
Step Work" was predicated on the belief that individuals should progress through a series of dynamic changes that stem from the acknowledgment of responsibility for one's actions, acceptance of a higher power, and the building of their own existential growth and understanding. Furthermore, SA self-help literature emphasized that this engagement in "step work" or "working a program" would produce better longer term SA recovery outcomes [6] [7] [8] .
Historically, addiction researchers have struggled to agree on a definition of successful SA "recovery" [9] . However, the gradual shift in the etiological understanding of SUDs (from character "flaw" to chronic illness), as well as the purported effectiveness of self-help programs, has stimulated a renewed interest in the operationalization and measurement of the concept of "recovery" [9] . Most recently, the Substance Abuse and Mental Health Services Administration's Recovery Support Strategic Initiative [10] developed a working definition of recovery, which defined recovery as "a process of change through which individuals work to improve their own health and wellbeing, live a self-directed life, and strive to achieve their own full potential". This definition highlights the intraindividual and growth processes (e.g., increases in selfesteem, abstinence specific self-efficacy, existential growth) that seem to be important for lifetime SA recovery. nents of Hobfoll's Conservation of Resources Theory (COR) [11] to explore the dynamic relationship between three intra-individual resources (self-esteem, abstinence self-efficacy, potential for existential growth) and relapse risk in a sample of individuals that have been in recovery for more than 6 months. In order to accomplish this task, we will first describe relevant literature and theory that links certain "recovery resources" (self-esteem, abstinence selfefficacy, existential growth) to successful SA recovery initiation and maintenance. Next, we will use Hobfoll's [11] Conservation of Resources (COR) theory to explain how dynamic changes in these "recovery resources" may influence relapse risk for those in more "stable" recovery (categorized using the Transtheoretical Model of Health Behavior Change-Maintenance Stage). Finally, we will empirically test the dynamic relationship between loss and gain of these intra-individual resources and one-year relapse rates in our sample.
Many researchers have suggested that substance abuse recovery, like other healthy behavior change attempts, may follow a cyclical and progressive stage pattern [12] . Furthermore, research has also illustrated that interventions aimed at changing health behaviors may be more effective if they are tailored to address the relevant challenges, needs, emotions, and cognitions present at each stage of behavioral change (see the Transtheoretical Model of Health Behavior Change; TTM for a review of theoretical constructs) [12, 13] . A person's stage is determined by two things; their intentions to engage in a target behavior, and, if applicable, the amount of time they have been engaging in this target behavior [12] .
Stage models of health behavior change have been used to conceptualize the link between the factors, conditions, or "resources" that encourage individuals to first atempt drug and alcohol abstinence (TTM's Action Stage). This research has indicated that the presence of several "recovery resources" including familial and financial support, self-esteem, abstinence self-efficacy, perceptions of happiness, life satisfaction and positive coping strategies predict initial SA recovery engagement [2, 5, [14] [15] [16] . Recent research has also investigated how these same resources may be important during longer term recovery maintenance (6 months through several years of abstinence). Investigators have recently focused on the effects of a cluster of intra-individually derived resources (e.g., self-esteem, abstinence self-efficacy, indicators of existential growth potential) on longer term recovery trajectories [14] [15] [16] . The results from these studies combined with the SA recovery community's newer conceptualization of recovery have led us to investigate how dynamic changes in intra-individually derived resources of self-esteem, abstinence self-efficacy, and existential growth influence longer term recovery success.
Research on self-esteem (perceptions of global feelings of self-worth) and abstinence self-efficacy (one's feelings of confidence that they can avoid substance abuse across a series of drug related situations) has been linked to successful abstinence at both the Action stage (initial engagement in abstinence through six months) as well as the Maintenance stage of recovery. In fact, many SA intervention programs contain modules that specifically aim to increase these two intra-individual resources [17] [18] [19] . Existential growth (a type of introspective development that relies on an emphasis of the subjective life experience, and stems from the understanding of one's own life meaning), and the potential for existential growth has also been linked to both SA initiation (TTM Action) and continued sobriety (TTM Maintenance). Furthermore, some experts argue that SUDs may originate as a faulty self-medication coping mechanism for existential pain [20] [21] [22] . Researchers have operationalized and measured existential growth in several ways; such as a development process [23] , spirituality or spiritual well-being [24, 25] , spiritual transcendence [9, 26] , purpose in life or life meaning [21, 27, 28] , and life satisfaction [15] .
These findings are promising, however, studies have only measured intra-individual resources at one time point; as either a predictor or outcome of relapse risk [3, 12, 19] . Thus, research has not captured the dynamic and fluctuating nature of these intra-individual resources; and how these fluctuations influence continued longer-term SA recovery success. Hobfoll's COR theory [11] may provide the dynamic mechanism in which to explain how perceived changes in key intra-individual resources (self-esteem, abstinence self-efficacy, potential for existential growth) influence relapse risk over time. COR theory is a motivational stress theory that incorporates both individual's objective and perceived environment in response to stress, and explains how stress directly and indirectly influences health and health behaviors [11] . COR theory assumes that people strive to obtain, retain, protect, and nurture resources, and what is threatening to them is the potential or actual loss of these valued resources. Thus, individuals experience psychological stress when there is an actual or perceived a) threat of a net loss of resources b) net loss of resources or c) a lack of resource gain following the investment of resources. Resources are defined as those objects, personal characteristics, conditions, or energies that are valued by the individual or that serve as a means for attainment of these objects, personal characteristics, conditions or energies [11] .
COR theory also assumes that individuals must operate on two levels; one in which they consistently evaluate their risk of loss for valuable resources, and attempt to conserve these valuable resources; and another, where individuals attempt to build resource reserves. Thus, within COR theory, resource loss and gain are separate concepts, and individuals evaluate both dimensions simultaneously for each resource. Furthermore, resource loss may or may not influence gain, and one cannot assume that loss encounters will automatically stifle resource gain accumulation. In fact, some individual's gains come through extreme loss-such as growth through trauma or hardship.
We propose that COR theory provides a mechanism to explain how the evaluation of key intra-individual resources (self-esteem, abstinence specific self-efficacy, potential for existential growth) may predict relapse in a sample of individuals in the Maintenance Stage of SA recovery. Thus, we suggest that for those individuals that encounter intra-individual resource loss, or failure to achieve expected intra-individual resource gains over a period of one year, will suffer emotional, motivational and cognitive blows that may alter ingrained abstinent specific behaviors and consequently, lead to relapse.
Specifically, we hypothesize that 1) baseline levels of intra-individual resource gains (self-esteem, abstinence specific self-efficacy, and potential for existential growth) will predict continued SA recovery in our sample. We also hypothesize that 2) individuals reporting greater gain trajectories (negative difference scores from administration 1 to administration 2), will be less likely to relapse during the study period. Finally, we hypothesize that 3) individuals with higher loss trajectories (negative differrence scores from administration 1 to administration 2), will be more likely to relapse over the study period.
Method

Participants
Participants were adults in SA recovery who, at study inception, were residents of several different Oxford Houses across the United States. Oxford Houses are drug-free, sober housing for individuals in recovery; and residence in these homes has been positively related to recovery success (as compared to other living environments) [1, 29] . Participants in this study were also part of a large, one-year longitudinal project (see [30] for more details), where individuals were enrolled and interviewed 4 times over a one year period (every three months). Participants were recruited via direct solicitation at individual Oxford Houses, as well as the Oxford House World Services annual convention. Previous analysis did not yield significant differences between these two recruitment methods. Participants provided informed consent and were compensated $15 for each survey battery completed.
Of the 897 initial participants in the study, a total of 579 were included in our analysis. The relevant measures were administered at two points during data collection, at Waves 1 and 3 (baseline and 9 months later); thus the 579 participants included in this investigation were participants that completed the relevant measures at baseline and nine months. An investigation of relevant missing values found that initial COR values were not significantly different between individuals that dropped out versus those who continued participation. However, length of sobriety was significantly different (t (191) = 3.6, p = 0.000); where those individuals who maintained participation in the study, on average, were sober or drug free for 7.5 months longer than those who dropped out. Thus, length of sobriety was used as a control variable in the present study, as it is predictive of relapse likelihood.
The majority of the participants were male (69.3%), with an average age of 39.4 years (SD = 18.4 years). Most (58.2%) were Non-Hispanic Caucasian, with AfricanAmericans comprising the next largest racial/ethnic group (34.0%). Both the Hispanic/Latino (3.6%) and other (4.1%) ethnic categories were relatively less well represented. Few of the participants were married (3.8%), and most reported that they had never been married (52.0%). All participants were classified as Maintenance Stage participants (mean number of years abstinent = 1.72; SD = 1.96 years, Md = 1.09 years).
Measures
Addiction Severity Index
The Addiction Severity Index-lite (ASI) is an instrument that evaluates important characteristics of an individual's situation that may be associated with substance misuse, and assesses: medical and employment/support statuses, drug and alcohol use, illegal behaviors, family and social relationships, and psychiatric condition [31] . This instrument is commonly used in both research and clinical practice and is regarded as valid and reliable (α ≥ 0.80; [31, 32] . Sociodemographic and prior length of abstinence information was obtained from this measure.
Alcohol and Substance Use
A modified version of Miller and Del Boca's [33] Form 90 Timeline Follow-back was administered at every interview, and measured drug and alcohol use in the past 90 days. The Form 90 has been found to have good reliability for the key summary measures of alcohol use and moderate reliability for commonly used drugs. Test-retest interviews have been reported as generally being consistent [33] . This information was used to capture relapse rates during the study; participants that reported any use during the study were coded as "relapsers", and those that reported no use during the study were coded as "continued abstainers". We realize that other addiction research has found the Harm Reduction Model to be useful in predicting successful outcomes; however, since we have used the Self-Help Model of Substance Abuse Recovery to inform our conceptualization of recovery, we have chosen to measure "recovery" as continued abstinence rather than reduced use.
Conservation of Resources
A 45-item, modified version of the Conservation of Resources (COR) [11] instrument was administered at baseline and at the third interview (approximately one year apart). COR uses two identical measures, separately administered, to evaluate resource loss and resource gain. At each administration, participants were instructed to think back over the past three months, and to consider the degree to which they lost (or gained) each of 45 different resources. Each item was scored on a 5 point Likert scale that ranged from (0 = not at all, to 4 = greatly), and measured resource loss and gain across several domains. The present study utilized the Intra-Individual Resources subscale exclusively, an 18-item subscale that investigated personal resources drawn from expressions of global self-esteem, substance abuse self-efficacy, and existential growth potential. Example items for this subscale included "feeling that I am successful", "sense of optimism", "hope", and "knowing where I am going with my life". Internal consistency was excellent for both gains (Cronbach's alpha, α = 0.970) and losses (α = 0.964).
Two administrations of each COR intra-individual resource subscale (losses and gains), approximately nine months apart, resulted in 4 separate scores: initial level of COR intra-individual resource gains, initial level of COR intra-individual resource losses, the change in COR intraindividual resource loss across the two administrations (calculated by subtracting the first administration and the second administration of loss scores), and the change in intra-individual resource gain from administration 1 to 2 (calculated by subtracting the first administration and the second administration of gain scores). Negative loss change scores indicated an increase in resource losses over study duration, whereas positive change scores indicated either a stabilization or reduction of losses. Conversely, positive gain change scores indicated a decrease in gains as compared to baseline (administration 1). Negative change scores indicated a continued forward trajectory and forward momentum. Furthermore, higher negative change scores indicated a steeper gain trajectory. It is important to note that lower gain change scores do not indicate an increase in losses, but rather, indicate a faiflure to continue building intra-individual resource gains across time, resulting in a lowered gain trajectory.
Results
Approximately 78% of the sample remained abstinent over study duration. In line with Self-Help ideology, continued abstinence was defined as total abstinence for all substances including alcohol and illegal drugs. In addition, participants reported higher gains than losses at baseline (first administration; loss M = 17.33, SD = 16.36; gain M = 43.93, SD = 18.04), as well as second administration (approximately one year later; loss M = 12.08, SD = 14.33; gain M = 41.68, SD = 19.67); participants also reported an average 2.20 (Md = 1.00, SD = 25.78) decrease in gains from administration 1 to 2, and an average 5.27 (Md = 3.00, SD = 21.97) reduction in losses from administration 1 to 2. Thus, approximately 45% of the sample reported continued forward momentum in gain accumulation trajectory, 3% of the sample reported stabilization in gain accumulation trajectory, and 52% of the sample reported at least some stalling in gain trajectories. Alternatively, 49% of the sample reported an increase in personal losses, 6% of the sample reported stabilization in loss, and 45% reported a decrease in personal losses. None of these scores (initial loss or gain, change score loss or gain) were significantly different across gender or ethnic groups (p > 0.05).
A multiple logistic regression was conducted using SPSS version 18, to predict participant's likelihood to relapse (yes/no) during the study duration. Four separate predicttors were simultaneously entered into the equation: total years abstinent before study enrollment, gains at baseline, change in gains from administration 1 to 2, and change in losses from administration 1 to 2. A test of the full model against the constant only model was statistically significant, indicating that the predictors, as a set, reliably distinguished between relapsers and continued abstainers in this sample (χ 2 = 99.04, p < 0.000, df = 4). Prediction success overall was 81% (26% correctly predicted in relapse category and 96% correctly predicted in continued abstainer category) with a Nagelkerke's R 2 of 0.24. Furthermore, each predictor entered into the equation significantly added to the model (See Table 1 ).
The covariate, years abstinent before study enrollment, was strongly predictive of substance use during the study [OR = 0.46, CI = 0.37 -0.57]. Furthermore, Hypothesis 1 was supported, in that the initial level of intra-individual COR gains predicted of substance usage where individuals that reported higher levels of intra-individual gains at baseline were significantly less likely to relapse over study course [OR = 0.98, CI = 0.96 -0.99]. For each additional point on the intra-individual gain scale, the odds of the participant being in the "relapsed" group decreased by 2%. Thus, a one standard deviation increase in COR intra-individual gains decreased the odds of being in the "relapsed" group by 36%. Hypothesis 2 was also supported, in that the change in intra-individual gains from administration 1 to 2 predicted relapse. Specifically, participants that reported steady increases of COR personal gains, as evidenced by higher COR gain change scores at administration 2 (resulting in negative summed scores and beta coefficients), were less likely to relapse than persons that reported a reduction in their personal gain trajectory [OR = 1.02, CI = 1.01 -1.03]. Finally, Hypothesis 3 was supported, in that change in COR intra-individual resource losses predicted relapse. Specifically, individuals that stabilized or decreased their losses, as evidenced by lower intra-individual loss scores at second survey administration (resulting in positive summed scores and beta coefficients), were significantly less likely to relapse over study course, [OR = 0.98, CI = 0.97 -0.99]. Note that the beta coefficient for this predictor is negative, which may seem counterintuitive. However, change in losses variable reflects the amount of change in losses from the first survey administration to the second survey administration. Thus, positive scores indicate that a participant reported fewer losses as time went on. These findings suggest that higher levels of COR intra-individual gains at study inception, continued intra-individual gain trajectories, and either stabilization or discontinued intra-individual loss trajectories over study duration best predicted relapse vulnerability in a sample of individuals in longer term recovery.
Discussion
As a whole, participants enrolled in the project were successful in their continued recovery, since approximately 77% of the sample remained abstinent for both alcohol and illegal drugs, over study duration. However, nearly one quarter of our sample were unsuccessful in their attempts at continued abstinence, which provides support for the disease model of addiction, where individuals with this disorder are believed to require either continual or periodic intervention.
Results supported all three hypotheses, suggesting that initial levels of intra-individual resource gain, as well as relative changes in the gains and losses of intra-individual resources, predicted likelihood of relapse across a one year period. This study built on previous work using the TTM [12] and COR Theory [11] to test how subjective, dynamic changes in these intra-individual resources (selfesteem, abstinence self-efficacy, potential for existential growth) may place certain individuals at-risk for relapse. The authors suggest that these intra-individual resources may be especially important for longer term recovery; as there seems to be a greater emphasis on the more "introspective" components of continued lifetime abstinence. The recent release of SAMSHAs [10] formal definition of "recovery" reflects this emphasis on introspective skill building. COR theory assumes that people attempt to maintain, garner and protect resources; and what is threatening is the perceived loss of resources, or the failure to gain resources when other resources are used to invest in further resource development. This assumption of COR may be especially important for individuals in longer term recovery, and may provide an explanation as to why some individuals relapse after several years of successful abstinence. Simply stated, expectations of continued intraindividual resources gains, in particular potential for existential growth, may be an important buffer against life's stressors and setbacks.
Individuals in Recovery Maintenance have been reasonably successful in their recovery endeavors; usually reporting at least six months of abstinence during which time most have managed to recapture at least a few of the resources they may have lost during their active addictions (e.g., employment, social supports, legal parental status). This successful abstinent time and intra-individual resource accumulation may translate into higher levels of self-esteem and abstinence self-efficacy. However, similar to self-help ideologies, we suggest that individuals in Recovery Maintenance must continue to guard themselves against assaults on their self-esteem and self-efficacy resources, while attempting to invest and accumulate existential growth resources. This process of resource protection and garnering is especially important because efforts at investment and growth are hazardous. Since COR asserts that each individual perceives their own levels of relative loss and gain in personal resources, and individuals most often carry a perception that the longer they are in recovery, the more stable their own life should become, failure to "move forward" or achieve success after investment of key personal resources may prove especially disheartening, and may lead to behaviors that are not conducive to continued drug and alcohol cessation. Failure to achieve expected gains in intra-individual resources could be the trigger for relapse; however, successful garnering and maintenance of these key resources could catalyze growth in several other areas that can provide a buffer against relapse.
Previous research has only investigated these three resources statically, and has not considered the bi-directional relationship between ongoing life stressors and levels of these intra-individual resources. We propose that the mechanism behind individual's lifelong abstinence success is this continued ability to protect and garner intra-individual resource reserves. These key resources can then be used to bolster continued motivation and perseverance in SA recovery, and may result in more recov-ery-conducive behaviors (e.g. actively avoiding triggers, seeking out abstinence specific support during periods of extreme stress). These findings fit well within SA self-help literature, as members discuss the importance of "working a recovery program." This "working" embodies not only successful abstinence, but also effortful exercises of introspection and growth. This final "step" in recovery is so pivotal that when an individual relapses, many other selfhelp members suggest that the relapsed individual failed to focus on their recovery, and failed to "work" at it [6] .
These findings have some powerful implications for inpatient SA treatment programs as well as SA aftercare programs, and other formal self-help mentorship programs. New interventions, delivered at the inpatient and formal after-care level, could teach individuals how to manage the negative emotions that are encountered when one encounters daily stressors and setbacks, and could create opportunities for those in longer term recovery to reflect on their own personal growth and how the activities that they have chosen to engage in could help or hinder their own chances for successful lifetime recovery.
The project is not without limitations. For example, we gathered most of our data from only one type of sober living environment, the Oxford House. In addition, most of our participants were male, approximately of the same age, and had been in recovery for approximately the same amount of time (one year). Another possible limitation is the high attrition rates for our sample (retention rate ~65%). However, community research conducted with this sample is unique as compared to other types of community samples as this sample includes high-risk, urban, former substance abusers, many with criminal backgrounds. These population characteristics may contribute to increased tracking difficulties and higher attrition rates. Future studies should include larger and more diverse samples with greater variability in longer term recovery (aiming anywhere from one year of continuous recovery through several decades of successful recovery).
Our model was also a simple model that investigated the additive effects of intra-individual resource baseline gains, change in intra-individual resource gains, and change in intra-individual resource losses. Future research should develop more complicated and integrative models that illustrate the dynamic effect of intra-individual resource loss and gain. Furthermore, since researchers have already established that key resources predict SA treatment success and early term recovery; researchers might also attempt to understand how intra-individual resource loss and gain might influence the loss and gain of other important resources, and how this relationship influences recovery across life course. In addition, researchers might want to understand how other social cognitive and emotive factors influence the pathway between the experience of daily stressors and setbacks, and their resulting influence on these intra-individual resources.
